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Foreword
It is just over 30 years since the publication of the influential article by psychiatrist George Engel (Engel, G. (1977) . The need for a new medical model: a challenge for biomedicine. Science, 196, [129] [130] [131] [132] [133] [134] [135] [136] . The paper was a significant attempt to bridge the gap between psychiatrists and other medical colleagues to enable "psychiatry to become better integrated with medical practice." The result was what has become known as the "biopsychosocial model," almost universally accepted as a way to treat human individuals simultaneously as biological organisms, as psychological beings with subjective feelings and also as members of diverse social groups. Despite this serious attempt to find a unitary home for the previously disassembled humans, the model paradoxically retained an even sharper separation between the biology, the psychology and the social issues of "mental" diseases. The idea that humans exist in two separate worlds, the "physical" and the "mental" still hovers over much of modern medicine and popular philosophy. The spectre of the proverbial Cartesian dualism of a res extensa, the world of matter, and the res cogitans, the world of the mind, still lives on.
This encyclopedic volume represents a significant contribution to the process of bridging this gap by bringing together workers in many diverse areas, all focusing on the disturbances of mental life, whether caused by genetic, biological or life experiences. The very title "neuropsychology," linking the "mental" to the "neuro," reflects a precise philosophical choice of accepting that the mental world is founded solidly on the neural circuits of the brain. With this aim the editors provide a remarkable resource of modern advances in the field. Yet, reading together the many in-depth chapters paradoxically reinforces the feeling that the desired unity is still somewhat out of reach. Nevertheless this volume will enable readers and the authors themselves to compare notes and decide whether to accelerate the process of unification under a broad neuroscientific perspective or to retain, or even to increase, the distances by insisting on the "independence" of their own field.
The primary importance of the feeling of unity of individuals is the recurrent motif of this comprehensive handbook. This unity is achieved by an ongoing interaction between individuals and the environment, as a whirling dance of the self with the rest of the world, which includes paradoxically the very self.
The simple conceptual framework of the experientialexistential loop that I discuss below may be helpful in providing the means to weave elements for such unity within the extensive collection of diverse articles. This framework is based on our evolutionary past, and is consistent with much of the available scientific literature.
The evolution of the brain probably started from a primordial set of functional loops made of (1) sensory neurons, which encode changes of various physical energies into neural signals, (2) integrating neurons and (3) motor neurons that transform neural activity into mechanical energy. Survival required this primordial sensorimotor loop to be dynamically adapted to the imperatives of detecting, evaluating and selecting amongst the actions to ensure food, water, shelter and defense, and reproduction. The already complex loop for immediate actions and reactions, limited nevertheless the primordial horizon of existence to the present. Evolution has been accompanied by the appearance of increasingly longer, superimposed neural loops that form our brain. With the increased complexity of such a hierarchical neural system, organisms like us, in addition to living in the present, acquired the ability to project their fictitious experiences both in the past, as memory and in the future, as expectations and imagination. Indirect experiences of the past and the future could be successfully integrated with the immediate experiences of the present. Horizons of existence beyond the present thereby become unlimited.
At every new level of superimposed neural loops, corresponding to broader horizons, adaptive processes are still required for detection, evaluation and decision for action. At the higher levels neural circuits for perception, emotions and decisionmaking become the corresponding loops for survival in the extended horizons.
Increased awareness of the environment, of one's body and of one's intentions via the internal "corollary discharges," evolved in parallel. Awareness of other similar beings also developed in parallel, with "mirror neuron systems" playing critical roles. Humans are the result of the evolutionary accretion of these superimposed loops adapted to extend "horizons" in time and space and yet also adapted to the present. The unified self is the result of a crafted construction that goes on throughout life.
The balance between "voluntary" top-down influences, interacting with internal standards based on prior experiences, and sensory-driven bottom-up influences reflect the need to apportion actions to the present or delaying many for the future. This perhaps is the origin of the sense of freedom.
The task to maintain an integrated unity in the face of many choices for action available within the extended horizon is an ongoing challenge for each person. It is not surprising that such a delicate dynamic balance to avoid any mismatch between what is experienced subjectively and what is "out there" is not always achieved. Indeed, new emerging levels that are usually acquired originally with awareness, become more automatic, moving below the horizon of consciousness and are thus not easily corrected. The gradual automatization of the lower loops probably generates the inner feeling that top-down "voluntary" influences are effortful, while bottom-up influences are effortless. Was this the origin of the clash between will and flesh? Between spirit and matter?
The increased dependence from frontal lobe circuits for delaying and inhibiting actions are revealed in the very syndromes of frontal disinhibition and various types of acquired sociopathy, perhaps evolutionary prices to pay for the flexibility of goal-directed behaviour in an ever-changing environment.
Many of the difficulties confronting neuropsychology in deciding what are the more fundamental levels of interplay of the organisms with the world can be brought back to the complexity of multiple superimposed loops. The concepts of bottom-up and topdown within these loops begin to make sense of otherwise incomprehensible observations in clinical and experimental neuropsychology.
For example, perception disorders, thought disorders and disorders of executive function may simply represent disturbances of the higher levels of the experiential-existential loop, which still requires detection, evaluation and action selection.
The terms appearing across this volume such as "underlie," "cause," "entail," "mechanisms," used to refer to the relationship between states of the brain and states of mind, reflect the philosophical uncertainties about the nature of such a relationship. Despite serious attempts of philosophers to live with the consequences of the Cartesian dualism, the mind irreducible to the biology of the brain, most contributors of this handbook provide convincing evidence that mental states are always accompanied by more or less subtle bodily states and vice versa. Hence, the sensible search for new markers, signs and symptoms of mental disorders.
What about principles of intervention for mental disorders? There is an apparent incompatibility between the choice of intervening either on the fundamental biological pathology of the brain or on the life experiences and human interactions that appear to have generated the disorders. This alternative has divided generations of professionals involved in mental and neurological disorders. Yet the framework of multiple levels of existential loops may help to overcome the apparent incompatibility of views. A pharmacological agent or a genetic disorder affecting some aspect of synaptic transmission are bound to have effects on the state of the entire system of superimposed loops. Similarly, words (psychological therapies) will modify the state of higher loops, and thus the synaptic transmission in these. This reciprocal interdependence of the biological on the psychological (and social) is the unavoidable consequence of the functional architecture of the hierarchical system of existential loops. The brain, core of such loops, is a single biological organ evolved for the adaptation of bodily functions, social interactions and awareness of the world and the self (consciousness).
The editors should be commended for providing a path for the difficult, but not impossible, process of bringing human existence under a single perspective.
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Preface
A neuropsychological approach to understanding various mental disorders has flourished over the last two decades, and particularly over the decade or so since the publication of a book on the neuropsychology of schizophrenia by one of us (Pantelis et al., 1996) . Since then, the field has evolved and matured tremendously, with an exponential rise in the number of publications in this area. While the largest body of work has been in schizophrenia, the methods and approaches of neuropsychology have begun to inform our understanding of all psychiatric disorders. Neuropsychology has been of particular importance in helping to unravel the mechanisms underlying brain function, and has helped us to understand the impact of treatments on various abilities and their relevance to functional outcome in psychiatric disorders. Indeed, our motivation to produce this book evolved from our growing interest in a neuropsychological approach across such disorders, and to inform the interface of neuropsychology with other neurobiological approaches, such as neuroimaging and genetics. We have brought together some of the world's leading experts in the field to discuss approaches, conditions and future directions.
The book is divided into a number of sections, including an introductory section that lays out the rationale for examining neuropsychological processes within clinical disorders. The study of these processes provides a complementary approach to diagnostically oriented approaches to neuropsychological dysfunction. Given that dysfunction in some processes is common across disorders, this approach has the potential to offer new insights into etiology and diagnosis. In the second section various experts summarize and critique the methodological approaches used in the study of neuropsychological processes within mental illness, and discuss future directions and innovations, including the use of sophisticated analysis methods to complement traditional approaches in order to address unique questions. Section 3 covers each of the major disorders, and is particularly interesting in providing a "state of the art" summary of neuropsychological findings for each condition. The final section considers whether the neuropsychology of consciousness is an appropriate integrative rubric under which to conceptualize these disorders, and represents a "trialogue" between neuroscientists, psychiatrists and philosophers. This section is unique in that the contributors of each chapter offer a commentary on the other chapters on this theme.
We hope that this book will be valuable to all who are interested in studying the healthy as well as the disordered brain, not only those from the fields of psychology, neuroscience, psychiatry and philosophy, but also all who have an interest in understanding how our brains work.
The editors thank all the authors who have contributed to this volume. Special thanks to Renée Testa for helping with proofing the various chapters, and to Barbara Stachlewski for her assistance in the final stages of the book.
